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Drawing  by  H.  L.  Todd,  from  No.  21487,  U.  S.  National  Museum,  collected  at  Pensacola,  Florida,  1878,  by  Silas  Steams. 

237.  The  Spotted  Moray,  G-ymnothorax  moringa  (Cuv.)  Goodc  *  Bean 629 

Drawing  by  H."L.  Todd,  from  No.  6994,  U.  S.  National  Museum,  collected  at  Garden  Key,  Florida. 

238.  The  Spiny-back  Eel,   Ptilichthys  Goodei  Vesba 0 

Drawing  by  H.  L.  Todd,  from  No.  26619,  IT.  S.  N.-itional  Mnseum,  collected  at  Ilinliuk,  Alaska,  July  28, 1880,  by  Dall 
&  Bean. 
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339.  The  Cominoii  Eel,  Anguilla  imlyariD  Tiirton ~. 630 

Dnnving  by  U.  L.  Todd,  fiom  No.  20470,  U.  S.  National  Musonm,  collected  at  Holyoke.  ilnssachusetts,  1876, by  U.  S. 
Fish  Commi^siou. 

240.  The  Conger  Sea  Eel,  Lcptoceiihidiis  conger  (L.)  ,1.  &  G 656 

Drawing  by  II.  L.  Todd,  Iroiu  No.  10027,  U.  S.  Kaliuuul  Museum,  collected  at  Noank,  Conn(;clicut,  October  10,  1874,  by 
J.  n.  Lalliam. 

241.  The  Bow  I'm  or  Mudfish,  Amia  caha  L 659 

Drawiug  by  H.  L.  Todd,  from  No.  6702,  U.  S.  National  Museum. 

The  Short-nosed  Gar  Pike,  Lepidosletis  plali/sloiiiits  Rat'  604 

Drawing  by  n.  L.  Todd,  Irom  No.  3241,  U.  S.  National  Museum,  collected  at  Cleveland,  Ohio,  by  Professor  S.  F.  P.aiid. 

242.  The  Paddle-fish,  Pohjodon  apalula  (VValb.)  J.  &  G 600 

Under  view.    Drawing  by  H.  L.  Todd,  from  No.  12235,  U.  S.  National  Museum,  collec*ted  at  Cincinnati,  Ohio,  by  J.  W. 

Milner. 
Side  view.     Drawing  by  H.  L.  Todd,  from  No.  12235,  U.  S.  National  Museum,  collected  at  Cincinnati,  Ohio,  by  J.  "W. 

Milner. 

243.  The  Coimnon  Sturgeou,  Acijimser  atiirio  L.  (=  A.  oxi/rhynchus) 6C0 

Drawing  by  H.  L.  Todd,  from  No.  22495,  TJ.  S.  National  Museum,  collected  in  Potomac  River  by  William  Woltz. 

The  Short-nosed  Sturgeon,  Acipcns( r  hrcvirostris  Le  Sueur 660 

Drawn  from  a  photograph  of  a  specimen  collected  at  Wood's  Holl,  Massachusetts,  1871. 

244.  The  Lake  Sturgeon,  ^Icijjenser  ruhicuiuhtu  Le  Sueur _. 661 

Drawing  by  H.  L.  Todd,  from  No.  10252,  TJ.  S.  National  Museum,  collected  at  Ecorse,  MicbigaD,  by  J.  W.  Milner. 

The  Shovel-nose  Sturgeon,  Scapldrhyiuhnps 2)lati/r]ii/iuhiis  (IJaf. )  Gill 603 

Drawing  by  H.  L.  Todd,  from  No.  22159,  U.  S.  National  Museum,  collected  at  Mount  Cannel,  lUinois,  1878,  by  Robert 
Kidgway. 

245.  The  Southern  Sting  Eay,  Tri/gon  sabiiia  Le  Sueur 665 

Drawing  by  H.  h.  Todd,  from  No.  31043,  U.  S.  National  Museum,  coUectod  at  Galveston,  Texas,  by  Professor  D.  S. 
Jordan. 

246.  The  Barn-door  Skate,  i?ni«  ?ffimsMitchill 667 

Dr.awing  by  H.  L.  Todd,  from  No.  21577,  U.  S.  National  Museum,  collected  at  Gloucester,  Massachusetts,  October,  1878, 
by  U.  S.  Fish  Commission. 

247.  The  Torjjedo,  Torpedo  occidenlalis  Storer 667 

Drawing  by  H.  L.  Todd,  from  cast  of  specimen  in  TJ.  S.  National  Mu8«nm,  collected  at  Wood's  Holl,  Massachusetts, 
1H71,  by  U.  S.  Fish  Commission. 

248.  The  Sawfish,  Prisiis  pcctiiudus  Latham 668 

(Side  view.)    Drawing  by  H.  L.  Todd,  from  No.  30678,  TJ.  S.  National  Museum,  collided  at  Pensacola.  Floiida,  by  Silas 

Ste.arns. 
(Under  view.)    Drawing  by  H.  L.  Todd,  from  No.  30678,  U.  S.  National  Museuoi,  collected  at  Peus.icola,  Florida,  by 

Silas  Stearns. 

249.  The  Basking  Shark  or  Bone  Shark,  Cetorhiiius  ninximus  (L.)  BhiinviUe 663 

Copied  by  H.  L.  Todd,  from  Plate  6,  Aunales  du  Muse©  d'Oisteire  Naturelle,  Vol.  18. 

The  Mackerel  Shark,  Lamna  cornuhicri  (Giuel.)  Fleuiiiig 670 

Dr.iwing  by  H.  L.  Todd,  from  No.  27368,  U.  S.  National  Museum,  collected  at  Santa  Cruz,  California,  1880,  by  .Jordan 
A:  Gilbert. 

2f>0.  The  Thrasher  Shark,  Alopias  rulpes  (Gmol.)  Bouap 672 

Diawiug  by  H.  L.  Todd,  from  No.  25962,  U.  S.  National  Museum,  collected  at  Eastern  Point,  Newport,  Rhode  Island, 
August  11,  1860,  by  Captain  Eockliff. 

The  Horned  Dogfish,  Squalus  acanthias  L 673 

Drawing  by  U.  L.  Todd,  from  No.  22316.  U.  S.  National  Museum,  collected  at  Gloucester,  Massachusetts,  1878.  by  U.  S. 
Fish  Commission. 

The  Tope,  or  Oil  Shark,  Galcorhinus  galeus  (L. )  Blainville 676 

Dr.awing  by  H.  L.  Todd,  from  No.  26973,  U.  S.  Natioual  Museum,  collected  at  Monterey,  California,  1880,  by  Jordan  & 
Gilbert. 

251.  The  Sea  Lamprey,  Pelromyzon  marinus  L 677 

Drawing  by  II.  L.  Todd,  from  No.  10654,  U.  S.  National  Museum,  collected  at  Wood's  Holl,  Mas-sachusetts,  by  Vinal  N. 
Edwaids. 

The  Ala.ska  Brook  Lamprey,  Jmmocsto   aureus  Bean 0 

Driiwing  by  H.  L.  Todd,  from  No.  21524,  U.  S.  N.ational  Museum,  collected  at  Yukon  River,  Alaska,  by  L.  M.  Turner. 

252.  The  Sliiiu!  Kv\  or  Hag,  Miixinc  glu'inosaLi  .■ 681 

Diawing  by  U.  L.  Todd,  from  No.  234C0,  U.  S.  National  Museum,  collected  at  sea,  by  Captain  E.  L.  Monison. 

253.  The  Sliort -finned  Squid,  Ommastrcphes  iUeeehrosua  (Le  S.)  Verrill 687 

Drawing  of  young  male  from  Provincotown,  ilassacliusctts. 
The  Giant  Squid,  Architeulhis  princeps  'Verrill   687 

Drawing  by  Professor  A.  E.  Verrill,  from  specimen  obtained  at  Fortune  Bay.  Newfoundland,  December,  1874. 
Common  Squid,  Loligo  J-ealei  (Le  S.) 687 

Drawing  of  female  from  Vineyard  Sound,  Massachaaetts. 
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254.  Sea  Snails,  Ppriwintles,  Drills,  and  Borers Q'JS 

Fig.    1.  Zidiatia  hems.     See  Kcport  U.  S.  Fisli  Commission.     Parti,  p.  700. 

Fig.   2.  riirpiiralapillas.     See  Report  U.  S.  Fish  Commission.     Parti,  p.6D8. 

Fig.   3.  Purpura  lapilhis,  banded  variety. 

Fig.   4.  Nereriia  dupHcata.     See  Report  U.  S.  Fish  Commission.     P.art  I,  p.  700. 

Fig.   5.  Ibjauassa  obnoleta.    See  Report  U.  S.  Fish  Commission.     Parti,  p.  COG. 

Fig.   6.  Tritia  trivittata. 

Fig.   7.  The  Whelk,  Buccinum  undatum.     See  Report  U.  S.  Fish  Commission.     Piirt  I,  p.G9D. 

Fig.   8.  The  Periwinkle,  Fulgt-r  carka.    See  Report  U.  S.  Fish  Commission.     Part  I,  p.  094. 

Fig.   9.  Aslyris  zonalis. 

Fig.  10.  Antijris  lunata. 

Fig.  11.  Eissoa  aculeatits. 

Fig.  12.  The  Drill  or  Borer,  TJromljnnx  riiuna.  p.  TOT. 

255.  Various  species  of  clams 703 

Fig.  1.  Angulus  tetter. 

Animal  reduced  one-balf.    See  Keport  17.  S.  Fish  Commission.    Part  I,  p.  677. 

Fig.  2.  The  Long  Clam,  Soft  Clam,  or  Manuinose,  JUya  urenaria. 

"With  animal  in  extension,  reduced  to  one-half  the  natural  size. 
Fig.  3.    Tarjchis  gihbiis. 

With  animal,  Iho  siphon  not  fully  extended.    One-half  natural  size.    See  Keport  TJ.  S.  Fish  Commission.    Parti,  p.  075. 
Fig.  4.  The  Razor  Clam,  Eiisalella  amcrkana.     See  Report  U.  S.  Fisb  Comiuissiou.     Part  I,  p.  707. 

With  animal  extended.    Onchalf  natural  size. 

Fig.  5.  Shows  some  of  the  terminal  papillae  enlarged. 

Fig.  6.  The  Razor  Clam,  EnsaleUa  aiiuricana. 

Shell.    Natural  size. 
Fig.  7.  The  Ship  Worm,  Teredo  naralis. 

Eulai'^i^ed  two  diameters. 

Fig.  8.  The  Scallop.  Pccteti  irradians.     See  Report  U.  S.  Fish  Commission.     Part  I,  p.  709. 

Natural  size. 

Fig.  9.  The  Bloody  Clam,  Argina  pexnta. 
Natural  size. 

256.  Various  species  of  clams 703 

Fig.  1.  The  Qnahaug  or  Little-necked  Clara,  Venus  mercenaria. 

Natural  size. 

Fig.  2.  The  Qnahaug  of  Puget  Sound,  Saiidotnus  Nuitalli. 

Natural  size  of  large  specimen.    Drawn  hy  -T.  H.  Emerton. 
Fig.  3.  The  Gaper  Clam  of  the  West  Coast,  Schizothoerus  XiiltaUi  (Conrad). 

(I.)  Specimen  of  ordinary  size,  reduced  about  one-fourth  in  length.     The  siphons  are  somewhat  contracted:  the  foot  (F) 

expands  about  as  usual. 
(II.)  Outline  of  the  loft  valve  of  a  larger  specimen,  reduced  to  the  same  extent.     Drawn  from  nature  by  R.  E.  C.  Stearns. 

2.'i7.   The  Geodiick,  or  Giant  Clam  of  the  Pacilic,  (ilgcimeris  geiie.rosa  708 

Natural  size;  specimens  with  siphons  partly  contrai^ted:  weight  when  alive,  fi^  pounds.     Drawn  by  R.  E.  C.  Stearns. 

258.   Mussels  and  Sea  Clams 709 

Fig.  1.  The  Beach  Clam  or  Hen  Clam,  ^j'iauJa  soltdissima.    See  Report  U.  S.  Fish  Commission.    Part  I,  p.  70i. 
Natural  size. 

Fig.  2.  The  Sea  Clam,  Cifprina  isJandica. 
Natural  size. 

Fig.  3.  The  Black  Mussel,  Mytihm  edulis.     See  Report  U.  S.  Fish  Commission.     Part  I,  p.  709. 
Fig.  4.  The  Black  Horse  Mussel,  Mod'wla  nigra. 

Fig.  5.  The  Rough  Mu.ssel,  Modiola  plicatula.     See  Report  U.  S.  Fish  Commission.     Part  I,  p.  709. 
Fig.  6.  The  Horse  Mussel,  Modiola  niodiolus.     See  Report  U.  S.  Fish  Commission.     Part  I,  p.  700. 

2,59.  The  anatomy  of  the  oyster.     (See  opposite  p.age  for  full  explanation) 711 

2G0.   Fig.  1.  The  Rock  Crab,  Cancer  irroratus  Say ;  male  one-half  natural  size 706 

Fig.  2.   Zoca  of  the  same,  in  the  last  stage  before  it  changes  to  the  megalops  condition:  lateral  view 

enlarged  .seventeen  diameters. 
Fig.  3,   Megalops  st.age  of  the  same,  just  after  the  change  from  the  zoca  condition;  dorsal  view,  enlarged 
thirteen  diameters. 

Fig.  4.  The  Jonah  Crab,  Cancer  borealis  Stimpson ;  male,  two-thirds  natural  size 769 

Figs.  5,  6.  Terminal  joints  of  the  big  claws  of  the  same,  viewed  from  the  outer  side,  natural  size. 
Drawings  by  J.  H.  Emertnn. 

261.  The  Common  Crab  of  the  Pacific  Coast,  Cancer  magister  Dana  ;  male,  somewhat  smaller  than  natural  size. .       770 
Drawing  hy  H.  L.  Todd,  from  No.  2553,  U.  S.  National  Museum.     California,  William  Stimpson. 
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262.  The  Red  Crab,  Cancer produclus  Randall;  male,  natural  size 771 

Drawing  by  H.  L.  Todd,  from  No.  2529,  V.  S.  N.->tioual  Mnseam.    San  Francisco,  California,  H.  Hemphill. 

263.  The  California  Rock  Crab,  Cancer  antennarim  Stimpson;  natural  size 771 

Drawing  by  II.  L.  Todd,  from  No.  2033,  U.  S.  National  Mnsemn.    California,  'William  .Stimpson. 

264.  The  Stone  Crab,  Afempjie  mcrcenariiis  Gihhea;  male,  about  four-fifths  the  natural  size 772 

Drawing  by  H.  L.  Todd,  from  specimen  obtained  at  Charleston,  South  Carolina. 

265.  The  Green  Crab,  Carcinus  mcenas  Leach;  slightly  enlarged 774 

Drawing  by  J.  II.  Enn^rtou,  from  specimen  obtained  at  "Wood's  Holl,  Massachasetts,  1882. 

266.  The  Lady  Crab,  Flalyonichiis  oceJUitiis  hatreiXle;  about  one-third  larger  than  natural  size 774 

Drawing  by  J.  II.  Emcrtou,  from  apecimea  obt.iiued  at  'Wood's  Holl,  Massachusetts,  1881'. 

267.  The  Common  Edible  or  Blue  Crab  Callhiecte^  liaatatus  Ordway ;  male,  somewhat  smaller  than  natural  size.       775 

Drawing  by  J.  H.  Emcrton,  from  specimen  obtained  at  "Wood's  Holl,  Massachusetts,  1S82. 

268.  The  Kelp  Crab,  EpiaJtus  produclus  Randall ;  female,  natural  size 778 

Drawing  by  H.  L.  Todd,  from  No.  2139,  U.  S.  National  Museum.    Pacific  coast  of  the  Ui'ited  States,  Dr.  Suckley. 

269.  Fig.  1.  The  Fiddler  Crab,  GetosMHusjjuji/a^or  LatrelUe;  male,  slightly  enlarged 763 

Fig.  2.  The  Oyster  Crab,  Pinnotheres  ostreiim  Say;  male,  enlarged  four  diameters 765 

Fig.  3.  The  Mud  Crab,  Panopeus  depressus  Smith ;  male,  natural  size 772 

Figs.  4,  5.  The  .Spider  Crabs.     Fig.  4,  Libinia  emarginata  Leach;  male.     Fig.  5,  IJbinia  diibia  Edwards; 

male.     Both  three-fourths  natural  size 778 

Fig.  6.  The  Sand  Bug  or  Bait  Bug,  Hippa  lalpolda  Say ;  enlarged  about  two  diameters 779 

Fig.  7.  The  Hermit  Crab,  Eupagurua  bernliardus  Brandt;  about  natural  size 7f0 

Drawings  by  J.  H.  Emcrton. 

270.  The  Spiny  Lobster  or  Rock  Lobster,  Panuliriis  interniptua  Randall ;  somewhat  smaller  than  natural  size. . .       780 

Drawing  by  H.  L.  Todd,  from  specimen  obtained  on  the  coast  of  California. 

271.  The  American  Lobster,  Homarus  americanus  Edwards;  male,  much  below  natural  size 781 

Drawing  by  J.  H.  Emerton,  from  specimen  obtained  at  Eastport,  Maine,  1882. 

272.  The  River  Cray-fish,  Camharus  affinis  Erichson ;  one  and  one-half  times  t  ho  natural  size 812 

Drawing  by  H.  L.  Todd,  from  specimen  obtained  at  Havre  do  Grace,  Maryland. 

273.  The  Southern  Shrimp,  Penceus  seliferus  Edw  aids;  about  one-fifth  larger  than  natural  size 821 

Drawing  by  J.  H.  Emerton,  from  specimen  obtained  on  the  coast  of  Louisiana. 

274.  The  Mantis  Shrimp,  Squilla  empusa  Say  ;  natural  size 823 

Drawing  by  H.  L.  Todd,  from  No.  375'2,  U.  S.  National  Museum.    "Wood's  Holl,  Massachusetts,  Y.  N.  Edwards. 

275.  Fig.  1.  The  Common  Shrimp,  Crangon  vulgaris  Fabr. ;  male,  natural  size 816 

Fig.  2.  The  Common  Prawn,  Palainoiietes  vulgaris  Stimpson;  mule,  enlarged  one  and  one-half  diameters. 

Fig.  '3.  The  Deep-water  Prawn,  Pandalus  Moutagui  Leach ;  slightly  smaller  than  natural  size. 
Fig. 4.  The  Beach-Flea,  Orchestia  agilis  Smith;  male,  enlarged  five  diameters. 
Fig.  5.  The  Scud,  Gammarus  locusta  Gon'.d;  male,  enlarged  two  diameters. 
Fig.  6.  The  Boring  Amphi pod,  Chehtra  terebrans  PhiWiiti;  enlarged  about  fourteen  diameters. 
Fig.  7.  The  Gribble,  Limvoria  lignorum  White  ;  enlarged  ten  diameters. 
Fig.  8.  The  Salve  Bug,  Mga  x'sora  Kroyer;  young  specimen,  enlarged  three  diameters. 
Fig.  9.  The  Horse-Shoe  Crab,  Limuhis  Poh/phemus  Latreille;    much  smaller  than  natural  size. 
Drawings  by  J.  H.  Emerton,  S.  I.  Smith,  aud  0.  Harger. 

276.  Marine  Annelids,  used  as  bait 832 

Figs.  1,2,3.  Nereis  pelagica  Linn€.     Fig.  1,  larger  figure,  female ;  smaller,  male;  natural  size.     Fig.  2,  head. 

Fig.  3,  proboscis,  enlarged. 
Fig.  4.  Nereis  limbata  Ehlers;  male,  anterior  part  of  body,  head,  and  extended  proboscis,  enlarged. 
Figs.  5, 6.  Diopaira  cuprea  Clapar^de.     Fig.  5,  head  aud  anterior  part  of  body,  showiug  part  of  (he  brauchije, 

side  view.     Fig.  6,  veutral  view,  showing  the  mouth  open  and  jaws  thrown  back,  enlarged. 
FniS.7,8, 9.  Clgmenella  torqualaVeriill.     Fig.  7,  entire  animal,  side  view,  natural  size.     Fig.  8,  head  and 

extended  proboscis,  front  view,  enlarged.     Fig.  9,  posterior  and  caudal  segments,  dorsal  view, 

enlarged. 
Drawings  mostly  by  J.  H.  Emerton. 

277.  FiG.l.  The  Sea-Cucumber,  Pen (acto/roK^oso  Jajger;  much  smaller  than  natural  size 840 

Fig.  2.  The  Green  Sea  Urchin,  Strongi/Jocentrotus  Driibachiensis  A.  Ag. ;  side  view,  much  smaller  than  natural 

size. 
Fig. 3.  The  Sand  Dollar,  Echinarachnius  parma  (<ray;    upper  surface,   with  the  spines  mostly  removed, 

natural  size;  a,  ambulacral  zones;  ft,  iuter-ainbulacral  zones. 
Fig.  4.  The  Star-fish  or  "Five  Finger,"  Aslcrias  /'orfcesii  Verrill ;  much  smaller  than  natural  size. 
Figs.  5,  G,  7.  The  .lelly  Fishes.     Fig.  5,  Zijr/odaelyla  Grwnlandiea  Agassiz ;  profile  view,  one-half  u.-itural  size. 

Fig.  6,  Jurelia  flaridula  Peron  and  Le  Sneur;  dorsal  view,  about  one-fourth  n,atural  size.     Fig.  7, 

Dacl^iomelra  quinqueeirra  Agassiz  ;  lateral  view,  oue-fourlh  natural  size. 
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PLATE  5. 


THE  HIGH-FINNED   KILLER. 

Orca  rectipinnis,  Cope.      ip.  17.  i 
Outlin..  r.ou.  S,;„Miu"ira  Slarii...  llMU,.m,ls  of  ll.r  Noitbwst  Coast. 


THE  SKUNK  PORPOISE,  OR  BAY  PORPOISE. 

Lagenorhynchus  gubernator,  Cope  (L.  persp.cUlatus,  Cope),      (p.  Ui.) 


Outline  from 


Proceclinga  <.f  tl..  Aoa.k-ii.y  of  Natural  S,i,iuc-s,  I'lnhok-lpliia.  Ih 


THE   SPERM  WHALE  PORPOISE. 

Hyperoodon  bidens,  Owen.     (p.  Ih.i 
Sketch  liy  James  lle.ny  Blake,  ISCO,  f.om  specimen  stranded  at  Korth  Dennis,  Mass. 
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PLATE  8. 


THE  BOWHEAD   WITH  ITS   MOUTH  OPEN. 


THE  BOWHEAD   WITH   ITS   MOUTH   SHUT. 
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THE  SOUTHERN  STING  RAY. 

Trygon  sabina,  Le  S.     (p.  (iG5. ) 
Drawiii;;  by  11.  I..  Tmlil,  Irnni  N".  ;!lU4:i,  V.  S.  Natioual  Muscuin,  collcctcil  at  GalvestDii,  Ti'xas,  l),v  Pinf.  I),  S.  Joiilan. 
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THE  BARN-DOOR  SKATE. 

Raia  laevis,  Mitchiil.     i^p.  ()67.  i 
Drawing  liy  IT.  L.  Tnrtd,  from  Xn.  21577.  U.  S.  Xational  Museum.  coUet^tert  at  Gloucester,  Massachusetts.  October.  1878,  by  TT.  S.  Fisb  Commission. 
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THE  TORPEDO. 

Torpedo  occidentalis,  Storer.     (p.  (iOT. ) 
Drawing  by  H.  I..  T..,U1.  from  cast  of  spe.imen  inF.  S.  National  Museum,  collected  at  -WooiVs  Holl,  Slaan..  1H71,  by  r,  S.  Fish  Coiuroisaion. 
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THE  COMMON   SQUID. 

Loligo  Pealei  (Le  S.j. 
Drawiug  of  femalis  IVom  Vineyaril  Sound,  MaHxaclms.-tIa 


THE  GIANT  SQUID. 

Architeuthis  princeps,  Verrill. 
I)r.awiuK  l.y  Prol.  A.  K.  Verrill.  from  specimen  obtainwl  at  Fortime  Bay,  Newfonn.llaiiil.  Dpeenil.er.  1X74. 


THE  SHORT-FINNED  SQUID. 

Ommastrephes  illecebrosus  ( Le  S.K  Verrill. 
Drawiun  of  yoiinj;  male  from  Provinretowli,  Mass. 
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SEA  SNAILS,  PERIWINKLES,  DRILLS,  AND  BORERS. 


Fk;.  1.    LinuUid  herofi,  y.  700. 

Fig.  2.   Vnrpnra  Inpilliai.  p.  ('>9f<. 

Fig.  :i.    Puypiira  lapilliii.  Ijaiided  varirtv. 

Fig.  -1.   Xererita  diiplicala,  \>.  700. 

Fig.  r>.   llyaiumm  obsnltta,  \t.  (i'JG. 

Fig.  (>.    Trilia  Irii'iltalu. 


Fig.  7.   Tlif  WIkIK.  lliuriiiiiiii  inuUiliiiii,  j).  (i9'.>. 

Fig.  8.  Till'  I'eriwiiiklc,  Tuli/nr  cnrii'd,  p.  fi'.M. 

.Fig.  9.  AKti/rix  :oiiuliii. 

Fig.  10.   Asti/rix  hiiiuia. 

Fl(i.  11.   I\is-Ht}(i  antJcuK. 

l'"iG.  12.  The  Urill  or  15nrcT,   I'ronulyihi  ciiiiria,  ]>.  (597 


PLATE  255. 


Fig.  .<-. 


Kg.  7. 


Fig.  8. 


Fis 


Flu.  1.   Aiiijiiliis  ttiier. 

See  Report  U.  S.  Fish  Commissitm.  Part  I,  \).  (377. 
Animal  reduced  one-h.ilf. 

Fio.  2.  The  loiifj  flam,  .soft  olam,  or  Naimiiiose,  Alyii 
aroiariu. 
With  flniiiiul  iu  exten.'^ion,  reduced  to  r>ue.Iialt' the  n.tt. 
ur.il  size. 

Fl(i.  ;i.    Taiifliis  f/ihhus. 

See  Report  U.  S.  Fish  Commiasion.  Part  I,  p.  075.  with 
animal.  The  siphon  not  fully  extended.  One-half 
natural  size. 

Fk;.  4.  The  Razor  Clam.  EiisiuleJUi  (imericann.  p.  707. 
Witli  animal  e\ti-iided.     (iue-half  uatitial  size. 


Fig.  ">.  The    Razor   C-'am  with   some  of  the   teiiiiiiial 
papilhe  enlarged. 

Fiii.  r>.  The  Razor  Clam.  liiisaliUti  umirifinni. 

Shell  natural  size. 
Fi(i.  7.  The  Ship  Worm,   Tercdn  iiiiralts. 

Enlarged  two  diameters. 
Fici.  8.  The  Scallop,  Pecfen  inadhiiis.  ]t.  709. 

Natural  size. 

Fig.  9.  The  Bloody  Clam,  Arginu  pcKitn. 
Natural  size. 
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Fig.  2. 


Fig.  3. 


Fig.  1.  The.  QnalKUig  or  Little-uecked  Clam,  Feijas  ma-cennrid.       Fig.  3.  The  Guper  Clam  of  the  West  Coast,  Srhizolh  aru-i  iml- 

Naniral  sizi'.  talH  (Coarad). 

Vii-    o     Tl,.>  (In.il.nnn- ..fPiio-ot  Slnnnil     «<r  ri^?,!!))  1/ 9  niitlnlli  H)  Specimen  of  oiilinary  size,  niluced  ah.nit  i.iii-t'oiirtli  in  leuj;lli- 

i  IG.  ^.    Uie  Cinaliaiis  ot  1  nget  SsOUUU,  ^axidomm  mitmili.  v        siphon.s  are  somewliat  contracted;  the  foot  (F)  expands 

Natural  size  of  large  specimen.     Drawn  Ijy  J.  H.  Emerton.  about  as  usual 

(11.)  Outline  of  the  ielt  valve  of  a  larger  specimen,  redueetl  to  the 
same  extent.     Drawn  from  nature  liy  E.  E.  C.  Steams. 
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THE  GEODUCK,  OR  GIANT  CLAM  OF  THE  PACIFIC. 

G'ycimeris  generosa. 
Natural  size;  aprrinKHB  Willi  siphiiis  parlly  conliacttil ;  ■fft-ij;Iit  ■v\licn  alivp,  CA  itounds.    Drawn  liy  K.  E.  C.  Stearua. 
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Fig.  1. 


rig.  4. 


Fig,  1.  Tlie  Beach  Clam  or  Heu  Clam,  ^pisiila  solidiasima, 
p.  708. 

Natunal  size. 
Fig.  'i.  The  Sea  Chim,  I'mmim  inland'wa. 

Natural  size. 


MUSSELS  AND  SEA  CLAMS. 

KiG.  :i.   The  Mussel,  MijUhis  ednlis,  p.  709. 
Fig.  4.  The  Bhick  Horse  Mussel,  ilodiola  nigra. 
Fig.  5.  The  Rough  Mussel,  ilodiola  pUcatula.  \>.  709. 
Fig.  <■>.  The  Horse  Mussel,  ModioJa  modiolus,  p.  709. 


PLiVTE    359. 

EXPLAJ^^ATION  OF  FIO.  1. 

A.  Hloge  or  anterior  urobonal  end  of  tho  loft  valvo  of  an  adult  oyator,  upon  which  the  soft  parts  of  the  animal  are  represented  as  they  lie  t7i 

situ,  but  with  the  greater  part  of  the  mantle  of  tho  right  aide  removed. 
a  u.  Tho  auricle  of  tho  li^ht  side  of  tho  heart  contracted. 

B.  Posterior  or  ventral  end  of  the  left  valve,  which  in  life  is  usually  directed  upward  more  or  less,  and  during  the  act  of  feeding  and  respira- 

tion is  separated  slightly  from  the  margin  of  its  fellow  of  the  opposite  side  to  admit  the  water  needful  for  respiration,  and  which 

also  contains  the  animal's  food  in  suspension. 
Bm.  Body-mass,  traversed  superticially  by  the  generative  ducts  g  e. 
bj.  The  organ  of  Eojanus,  or  "renal "  organ,  of  tho  right  side  of  the  oyster.    (The  ducts  wliich  it  sends  into  the  mantle  are  not  shown,  nor 

is  its  connection  with  the  genito-urinary  stuns  s  indicated.) 
bp.  The  large  branchial  pores  which  open  from  the  subdivided  cavities  of  the  pouch-like  gills  g  into  the  cloaca  rf. 
br.  The  anterior  branchiocardiac  "  veiu,"  which  conveys  part  of  the  blood  ft'om  the  gills  to  the  auricle.     ' 

c.  Right  pericardiac  membrano,  which  has  been  thrown  back  over  M  in  order  to  expose  the  heiirt  ve  and  au. 

c  I.  Cloacal  space,  through  which  the  water  used  in  respiration  passes  out,  and  into  which  the  excrement  of  the  animal  is  discharged  from 
the  vent  v. 

d.  Nervous  commissure  of  the  right  side,  wliich  connects  the  parieto-splanchnic  with  the  supra-cesophageal  ganglion. 

g.  Gills,  which  extend  as  four  flattened  transversely,  subdivided  sacks  from  the  palps  p  to  the  jioint  y,  at  the  edge  of  the  mantel. 

g  e.   Superficial  uet-work  of  the  generative  ducts  as  they  appear  when  the  oyster  is  spawning. 

h.  Groove  in  the  hinae  end  of  the  left  valve,  which  receives  the  ridge  developed  in  the  corresponding  situation  on  the  right  one. 

l.  Dark  brown  elastic  body  or  ligament  by  which  the  valves  are  held  together  at  the  hinge. 

M.  Great  adductor  muscle,  which  is  here  viewed  from  tho  end,  and  whicli  ia  attached  to  the  inner  faces  of  the  valves  over  the  dark  purple  soars. 

It  opposes  the  elastic  ligament  and  closes  the  valves,  and  corresponds  to  the  posterior  adductor  muscle  of  dimyary  mollusks. 
m.  Honth. 

m  t.  Mantle  of  the  left  side  fringed  with  two  rows  of  tentacles  ;  m  V,  portion  of  the  mantel  of  the  right  side. 
n  to  2  marks  the  extent  to  which  the  right  and  left  loaves  of  the  mantle  are  joined  together;  the  hood  thus  formed  above  and  at  the  sides  of 

the  palps  ia  called  the  cucullns. 
P.  Palps  exposed,  a  part  of  the  cucullus  on  the  right  being  cut  away. 
p  d.  Pedal  muscle  of  right  side,  which  is  also  inserted  upon  the  shell  of  the  same  side. 
p  g.  Parieto-splanchnic  ganglion. 
8.  G«nital  opening  of  the  right  side. 
8  g.  Supraoesophageal  ganglion. 
V.  "Vent  or  anus. 

V  e.  Ventricle  of  the  heart,  which  is  dilated,  or  in  the  condition  of  diastole. 

xxz.  Areas  at  the  edge  of  tho  inner  surface  of  the  shell,  where  intruded  mud  has  been  inclosed  by  a  thin  laminee  of  shelly  matter  deposited  by 
the  mantle. 

y.  Point  at  the  posterior  extremity  of  the  gills,  where  the  right  and  left  leaves  of  the  mantle  are  joined  together  by  the  membrane  which  sup- 
ports the  gills. 

EXPLANATION  OF  FIO.  2. 

This  figure  was  drawn  from  a  dissection  of  a  hardened  specimen  which'had  been  removed  from  the  shell,  and  is  viewed  from  the  left  side, 
the  superficial  tissues  of  the  left  half  of  the  body-mass  having  been  removed  in  order  to  display  the  surface  of  the  "liver"  L,  with  its  largo 
clusters  of  minute  follicles,  and  part  of  the  course  of  the  intestine  i.  Atj  the  widened  pyloric  part  of  the  intestine  is  shown,  which  incloses 
the  crystalline  style.  The  ventricle  vc  and  auricle  are  much  contracted,  and  a  spacious  pericardiac  space  is  shown  on  either  side  of  it,  g  e. 
Stratum  of  reproductive  follicles.    The  remaining  letters  of  reference  are  the  same  as  in  Fig.  1. 

EXPLANATION  OF  FIG,  3- 

This  figure  of  the  viscera  of  the  oyster  is  also  drawn  in  part  from  the  hardened  soft  parts,  but  is  viewed  from  the  right  side.  The  great 
duels  d  of  the  "liver"  L  are  bhowncut  open  longitudinally,  and  are  representt^d  as  opening  dii'ectly  into  the  cavity  of  the  stomach  «(,  in  front 
of  which  the  (esophagus  oe  is  also  shown  running  back  from  the  mouth  m.  This  figure  shows  almost  the  entire  intestine,  with  its  widened 
anterior  eudj,  and  its  course  and  curvature  as  here  represented  is  what  will  bo  found  constant,  even  when  hundreds  of  specimens  are  exam- 
ined. Nearly  all  the  substance  ol  the  body-mass  has  been  carefully  removed  from  the  right  half  of  the  body,  and  whei"6  the  edges  of  the 
body  have  been  cut  through  the  stratum  of  reproductive  tissue  i?  «  is  also  shown.  The  corragated  outer  surface  of  tho  inner  or  lower  palp 
at  P.    The  remaining  lettors  have  tho  same  significance  as  in  the  previons  figures. 

EXPLANATION  OF  FJQ.  4. 

This  represents  a  sectioa  or  slice  cut  from  the  soft  parts  of  au  oystsr  at  the  level  of  the  dotted  lino  o  iu  Fig.  3,  and  viewed  from  its 
anterior  surface.    Tho  tissues  and  structures  which  have  been  cut  across  in  this  section  are  as  follows: 
a'.  The  dorsal  or  posterior  branch  of  tho  groat  splanchnic  artery. 
a".  The  anterior  or  ventral  branch  of  the  splanchuic  artery. 
b  r.  Branchial  vessels, 
c.  The  connective  tissue  which  envelopes  the  organs  contained  in  tho  body^mass  and.  forms  the  principal  portion  of  the  substance  of  the 

animal  in  winter. 
g.  The  gills  cut  across,  showing  their  hollow  interiors. 
g  e.  Stratum  of  reproductive  follicles,  which  inimediatoly  upderlics  tho  mantel  layer  mt.    Intestinal  canal  cut  through  at  two  points,  ii 

posteriorly  and  anteriorly,  showing  the  manner  in  which  the  intestinal  walls  are  folded  inwai*ds  upon  themselves. 
L  L.  Hight  and  left  lobes  of  the  liver,  embedded  iu  the  connective  tissue   and  most  considerably  developed  at  the  sides  and  below  th« 

stomach. 
B  b.  Snprabr&nchial  epaoe. 
«  t.  Stomach,  showing  its  irregular  form  and  oouuectiou  by  moans  of  spacious  ducts  with  tho  "liver." 

V  c.  Vena  cava. 
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Fit'.  1. 


Fm.  :i. 


Fig.  4. 


For  explanation  of  tignres  see  opposite  page. 
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PLATE  265. 


PLATE  266. 


PLATE  267. 


PLATE  268. 


Fig.  5. 


Fig.  - 


Fig.  1.  Tli(^  FiddUn- Crab,  (h'lttsimiin  jiiKjilatur,  Latri-'ille;  male,  .slightly  eulargod. 

Fro.  "i.  TliLi  Oy.stcT  Crab,  I'hiiiutliiri-s  oslreum,  Say:  male,  enlarged  four  diameters. 

Fn;.  X  The  Mtid  Crab,  VanoiKus  deprcssus,  Smith;  male,  natural  size. 

Fni.s.  4,  5.  The  Spider  Crabs.     Fig.  4,  IJhinia  emarginafa,  Leach;  male.     Fig.  5,  J.ihinia  ditbia,  Edwards;  male. 

three-fourths  natural  size  of  small  specimens. 
Fig.  fi.  The  Sand  Bug  or  Bait  Bug,  Hqipa  talpoida,  Say ;  enlarged  about  two  diameters. 
Fig.  7.  The  Hermit  Crab,  Euimijurus  beniliardits,  Brandt;  about  two-thirds  natural  size. 
Drawings  by  J.  U.  Emertou. 


Both 
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THE  SPINY   LOBSTER,  OR  ROCK  LOBSTER.     (Somewhat  smaller  than  natural  size. 

Panuliru:j  interruptus,  Randall,     (p.  7x0.  i 
J)iiiwiiii^  by  II.  L.  Tuihl.  from  apuciiiiL-ii  obfaintd  (m  the  <:<i:ist  of  (.'alitornia. 
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THE  AMERICAN  LOBSTER.     (Male,  much  below  natural  size.) 

Homarus  americanus,  Edwards,     (p.  7SM.) 
Drawing  by  .J.  II.  Eiiiirton,  Irciin  spiM-imcu  (jl>t;uinil  at  Eastpnrt,  Mo.,  1882. 
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■^^^fe^^^^^^^  •*^^"-^^ 


THE  RIVER  CRAY-FISH.     (One  and  one-half  times  natural  size.) 

Cambarus  affinis,  Erichson.     (p.  fil2.) 
Diawiiii;  I'V  H.  L.  Tmlil,  from  spi-ciiuen  iilitaJPLil  at  mivre  ik-  Graix-,  Mil. 
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PLATE  274. 


^tf^'V  »||> 


THE  MANTIS  SHRIMP.     (Natural  size.) 

Squilla  empusa,  Say,     (p.  823.) 
Drawing  by  H.  L.  Todil.  from  No.  a?r,2,  U.  S.  Xatioual  lliiseum.     Wood's  Iloll,  'Mas.l..  Tiiuil  N.  Eiiwanls. 
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Fig.  9. 


Fig.  7. 
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Fig.  5. 

I.  1.  Tlic  CoiiinioTi  Shrinip,  Crmujon  ruhjarh,  Fabr. ;  male,  natural  size. 

.  2.  The  Coiiimou  Prawu,  PaJa-moneles  rtihjuris,  Stimpsiiu;  male,  enlarged  oue  and  oue-balf  diameters. 
.  :H.  Tile  Deej)-\vater  Prawn,  I'andahis  Montaijiti,  Leacli ;  slightly  smaller  thau  uatural  size. 
.  4.  The  Beach-Flea,  Orchestia  agilis.  Smith;  male,  enlarged  five  diameters. 
.  r>.  The  Send,  Oammarus  locusia,  Gould ;  male,  enlarged  two  diameters. 
.  6.  The  Boring  Amphipod,  Cheliira  terehrann,  Phillipi;  enlarged  aliout  fourteen  diameters. 
.  7.  The  Gribhle,  Limiioria  ligiioriim,  White;  enlarged  ten  diameters. 
.  8.  The  Salve  Bug,  J-^ga psora,  Kriiyer;  young  speeimeu,  enlarged  three  diameters. 
.  9.  The  Hor.se-shoe  Crab,  Limuhis  rolijphemufi,  Latreille;   much  smaller  thau  uatural  size. 
DruwinR.s  by  J.  H.  Eniertou,  S.  I.  Smilli,  :md  O.  Harger. 
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MARINE  ANNELIDS.     (Used   as  bait.) 

Figs.  l,2,:l  Xereis  })elafiicn,lu\nu.  Fig.  1,  larger  tiguri',  feuuili-;  suuiller,  lualc;  natural  size.  Fig.  2,  bead. 
Fig.  3,  proboscis,  enlarged. 

Fk;   4.  Xereia  limbatu,  Elilers;  ni.ale;  anterior  part  of  liody,  head,  and  extended  jiroboscis,  enlarged. 

Figs.  5, 6.  Viopatra  cuprea,  Claparede.  Fig.  5,  head  and  anterior  part  of  body,  .showing  part  of  tlie  brauehia', 
side  view.     Fig.  G,  A'eutral  view,  showing  the  mouth  open  and  jaws  thrown  back,  enlarged. 

Figs.  7,i?, 9.  ClymeneUa  lorquala,  Vorrill.  Fig.  7,  iiitire  animal,  side  view,  natural  .size.  Fig.  8,  head  and  ex- 
tended probosci.s,  front  view,  enlarged.  Fig.  0,  posterior  and  caudal  segments,  dorsal  view,  enlarged. 
DrawiDgs  moatly  by  J.  II.  Emerton. 
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Fig.  1. 

Fig.  1.  The  Seii-Cucuniber,  Vciiiacla  frondosa,  J:rger;  iiiiicb  smaller  tliuii  luitural  size.     (p.  63-i.) 

Fid.  2.  The  Common  Sea- Urchin,  i^tronyijloccnlrutus  ihuhacliien-'ii.i  A.  Ag. :  side  view,  much  .smaller  than  natural  size. 

Fig.  r!.  The  Sand  Dollar,  Echinaracltnius  parma,  Gray;  upper  surface,  with   the  spines  mostly  niiiovcd,  natural 

size;  a,  ambulaeral  zones;  i,  inter-anibulacral  zones,     (p.  839.) 
Fig.  4.  The  Star-fish  or  "  Five  Finger,"  AslerUis  Forhesii,  Verrill;  much  smaller  than  natural  size.     (p.  S40.) 
FlG.s.  5,  G,  7.  The  JcMly  Fishes.     Fig.  5,  Zijijodai;! ijla  ijr(ailandica,  Agas.siz  ;  protile  view,  one-hall'  natural  size.     Fig.  (>, 

AureViaflaeidida,  Per<m  and  Le  Sueur;  dorsal  view,  aliout  one-fourth  natural  size.     Fig.  7,  Daciijlomctra 

qKiiiqiwcirra,  Agassiz;  lateral  view,  one-fonrth  natural  size.     (p.  >*41.) 


